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CHAPTER B4
HEARI NG CONSERVATI ON
B0401. DI SCUSSI ON

The goal of Hearing Conservation (HC) is to prevent occupational hearing |oss
and assure auditory fitness for duty of all Navy personnel

Noi se-i nduced hearing loss is the Fleet’'s nunber one occupational health haz-
ard. High intensity noise exposure results froma w de variety of shipboard
operations, including gun or mssile fire, aircraft noise, and ship's propul -
sion systens. (Qperational risk assessnent has shown that Fleet costs in terns
of man hours, personal hearing protector purchases, and noi se abat enent opera-
tions are readily offset by the preservation of effective comunication, main-
tained quality of life, and reduction in disability expense whi ch acconpany an
ef fective HC process. As such, it is incunbent upon | eadership to set the
right exanple in their personal protective practices, to enforce conpliance,
and to ensure HC receives their full support.

B0402. HEARI NG CONSERVATI ON RESPONSI BI LI TI ES

a. The conmanding officer shall ensure that HC is established and main-
tained within the comand.

b. The safety officer shall:

(1) Request assistance froman industrial hygienist or occupationa
audi ol ogi st to conduct noi se neasurenent and exposure analysis (survey) of ar-
eas and equi prent per paragraph B0404.

(2) Maintain a record of noi se hazardous areas and equi prent. The
basel i ne or subsequent industrial hygi ene surveys, where avail able, shal
serve as docunentation. Ensure that noi se hazardous spaces/equi pnent are
posted and | abel ed accordi ngly.

(3) Ensure that all permanent threshold shifts reported by nedical are
reported to the Naval Safety Center as a Special Case M shap per A0603b(4).

c. Industrial hygiene officers shall

(1) Maintain and ensure proper calibration of sound | evel neasuring
equi prrent .

(2) Annually, certify audionmetric testing booths installed aboard the
shi ps.

d. Division officers shall

(1) Ensure personnel exposed to hazardous noi se have and properly use
heari ng protection devices.

(2) Ensure, that a space or piece of equipnent that is designated as
noi se hazardous is properly posted and | abel ed.
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(3) Ensure all personnel required to wear personal hearing protection
are trained in the use and mai ntenance of that protective equi pnent, regard-
| ess of whether they require enrollnment in HC

(4) Ensure personnel report for schedul ed audionetric testing and
traini ng.

(5) Ensure that personnel who require hearing retests are excluded
from hazardous noise for at |east 14 hours before the schedul ed test date/
time. Per Appendix B4-A, hearing protective devices nmay not be used to neet
thi s requirenent

(6) Coordinate with the nedical department representative to identify
personnel routinely exposed to hazardous | evels of occupational noise.

e. The Medical Departnment Representative (MDR) shall

(1) Coordinate with division officers to identify and maintain a cur-
rent roster of personnel routinely exposed to hazardous |evels of occupationa
noi se, as guided by the baseline or other industrial hygiene surveys. 1In the
absence of an appropriate industrial hygiene survey, or when it is clear that
personnel have sone | evel of exposure to hazardous noi se, but on an infrequent
or short-termbasis, consult an industrial hygienist, occupational audiolo-
gi st, or occupational nedicine physician to deternine the need for enroll nment.
The consultation may be informal (exanple, by email) as long as a printed rec-
ord of the request and reply are available for retention by both parties.
Conveni ence shall not be a criteria to determ ne inclusion in HC

(2) Conduct orientation to HC and personal hearing protection for al
hands during indoctrination

(3) Ensure annual refresher training, per B0408b for the HC enrolled
personnel is performed. Reference B4-1 identifies suitable training materials
and provi des additional guidance.

(4) Consult the command industrial hygi ene survey, or an occupationa
heal th professional to determ ne the type of required hearing protective de-
vices required for personnel. Mintain an adequate stock and fit all sized,
non- di sposabl e hearing protective devi ces.

(5) Schedul e personnel in HC for annual audionetric testing. Ensure
that nmonitoring results have been entered into each individual’s health rec-
ord, and that any necessary foll ow up actions are conpl et ed.

(6) Ensure supervisors are notified that personnel who require hearing
re-tests are excluded from hazardous noise duties for at |east 14 hours prior
to the scheduled test date/tine. Hearing protective devices may not be used
to neet this requirenent.
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(7) If audionetric testing is performed within the MDR s command, en-

sure calibration of audioneters, certification of the test chanber, and train-
i ng of audionetric technicians.

NOTE:
Reference B4-1 is available for additional information
(8) Report all permanent threshold shifts toward deteriorated hearing,
whi ch have been determi ned to be consistent with occupational origin, to the

safety officer.

f. Al hands shall:

(1) Conply with hazardous noi se | abel s wherever they appear, either in
spaces or on equi prent, and properly wear assigned hearing protective devices.

(2) Undergo hearing testing when desi gnat ed.

B0403. HEARI NG CONSERVATI ON ELEMENTS

Heari ng conservation includes the follow ng el ements:

a. Noise neasurenent and exposure analysis to identify hazardous noise
areas or sources and the personnel exposed

b. Application of engineering controls to reduce hazardous noise to the
maxi mum extent feasible

c. Use of hearing protective devices as an interimneasure where engi -
neering controls are not feasible (paragraph B0406)

d. Periodic hearing testing of all personnel at risk to nonitor the ef-
fectiveness of the process, and tinely audiol ogic and nedi cal eval uati on of
t hose personnel who denonstrate significant hearing loss or threshold shift
(par agraph B0407)

e. Training regarding potentially hazardous noise areas and sources, use
and care of hearing protective devices, the effects of noise on hearing, and
t he conmand’ s HC process (paragraph B0408).

B0404. NO SE MEASUREMENT AND EXPOSURE ASSESSMVENT

To effectively control noise, it is necessary that the noise be accurately
measured according to standard procedures and that the neasurenents be prop-
erly eval uated agai nst accepted criteria.

a. Noise Measurenents. Noise neasurenents shall be taken as part of the
i ndustrial hygiene survey described in Chapter A3 of this instruction. A
noi se survey is required if one has not been performed, if the ship has com
pleted a repair availability with significant work done on engi neering sys-
tems, or if new equi pment has been installed. These neasurenents shall be
taken by an industrial hygienist, occupational audiologist or by other trained
personnel under the supervision of an industrial hygienist or occupational au-
diologist. Detailed information on noise neasurenents nmay be found in Appen-
dix B4-A. The safety officer shall retain a copy of noi se neasurenent data
per BO0409.
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b. Exposure Assessnent

(1) The analysis of noise neasurenents to assess the hazard potenti al
is a conplex task that shall be performed by an industrial hygienist or occu-
pati onal audi ol ogist. The exposure assessnent shall be acconplished per ref-
erence B4-2.

(2) The criteria outlined in Appendi ces B4-A and B4-B shall al so be
used to deternine the degree of conpliance with applicable standards.

(3) I'n the absence of an industrial hygienist's or occupational audi-

ol ogi st's assessnent to the contrary, personnel who routinely work in noise
hazardous areas or with equi pnment that produces hazardous noise as defined in
Appendi x B4-A, shall be included in HC. Inplenentation of all avail abl e neas-
ures may not be necessary in every case. For exanple, visitors to a noise
hazardous area should be required to wear hearing protective equi pment, but
woul d not be required to have their hearing tested or be included on a roster
of noi se exposed personnel. See Appendi x B4-A for additional information

(4) Information regardi ng renmoval of personnel fromHC is provided in
Appendi x B4- A

c. Labeling of Hazardous Noi se Areas and Equi pnent

(1) Designated hazardous noi se areas and equi prents that produce haz-
ardous sound | evel s (see Appendi x B4-A) shall be appropriately |abel ed.
NAVMED 6260/ 2, Hazardous Noi se Warning Decal (8" x 10") NSN 0105-LF-004-7200
and the NAVMED 6260/ 2A, Hazardous Noi se Labels (2" x 2") NSN 0105-LF-004- 7800,
are the approved decals and | abels for marki ng hazardous noi se areas and
equi prrent .

(2) Normally the outside of doors/hatches |eading into a noise hazard-
ous area shall be posted. However, weather surfaces of a ship shall not be
posted. In the event that a particular area is a noise hazardous area and has
an entrance froma weat her deck, the inside of the weather deck door/hatch
shal | be post ed.

(3) Exteriors of mlitary conbatant equiprment are excluded fromthis
| abel i ng requirement. However, personnel operating and mai ntaini ng conbat
equi prent must be made fully aware of hazardous noi se exposure conditions.

B0405. NO SE ABATEMENT

a. Reduction of noise at the source is in the best interests of the
Navy and its personnel. Areas and equi prent that contain or produce poten-
tially hazardous noi se should be nodified to reduce noise levels to within ac-
ceptable limts wherever it is technologically and operationally feasible.

b. Noise abatenment actions will normally be acconplished during ship
or equi prent design, construction or testing. Hazardous noi se areas/equi prment
not identified during construction or post overhaul noise surveys are nost
likely due to mal functioning equi pnrent. Noise abatenent actions recomended
by the industrial hygienist or resulting fromBoard of |nspection and Survey
(I'NSURV) inspections shall be docunented as required in Chapter A4 of this in-
struction, and inplenmented as soon as possible.
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c. Additional information on noise abatenent is avail able in Appendix
B4- C.

B0406. PERSONAL HEARI NG PROTECTI VE DEVI CES

a. Personnel working in or entering designated hazardous noi se areas or
utilizing noi se hazardous tools or equi pnment shall have hearing protective de-
vices available at all tinmes, and wear them wi thout consideration of the dura-
tion of the exposure. Exceptions to this requirement nmust be docunented by a
qual i fi ed professional

b. A conbination of insert type and circunmaural (nuff) type hearing pro-
tective devices (double protection) shall be worn:

(1) I'n all areas where sound | evels exceed 104 dB(A), unless an occu-
pati onal audi ol ogist, industrial hygienist, or occupational nedicine physician
has determined that single protection is adequate for the anticipated duration
of the exposure.

(2) Wien a nedical officer or audiol ogist determ nes that double pro-
tection is required.

c. Al personnel exposed to gunfire in a training situation or to noise
fromlarge caliber gun or missile firing, under any circunstances, shall wear
sufficient hearing protective devices to reduce noise at the ear to safe expo-
sure | evels.

d. Assistance in the determ nation of which hearing protective device, or
conbi nati on of devices, suitable for use in each situation is available from
an occupational audiol ogist, industrial hygienist, or occupational nedicine
physician. Every effort shall be made to issue personal hearing protective
devices suited to the |location and duration of usage follow ng the gui dance
contai ned in Appendi x B4-D. Appendix B4-D identifies standard stock hearing
protective devices. Alternative hearing protective devices that have been
eval uated and approved by one of the Mlitary Services are identified on the
Navy Environnental Health Center (NEHC) homepage at http://ww. nehc. ned. -
navy. ml .

e. For situations requiring unique hearing protection devices, guidance
and approval shall be requested from Chief, Bureau of Medicine and Surgery
( BUVED) .

f. In cases where an industrial hygienist, occupational nedicine physi-
ci an or occupational audiol ogi st determ nes that hearing protective devices do
not provide sufficient attenuation to reduce the individual's effective expo-
sure level to below 84 dB(A), adm nistrative controls as discussed in Appendi -
ces B4-B and B4-C will be required.

B0407. HEARI NG TESTI NG AND MEDI CAL EVALUATI ON

Personnel who are routinely required to work in designated noi se hazardous ar-
eas or with | abel ed noi se hazardous equi pnent shall be entered into HC. Ap-
pendi x B4- A provides detailed information on hearing testing.

a. Reference (Baseline) Hearing Tests. All personnel shall receive a
basel i ne hearing test upon entry into naval service recorded on a Reference
Audi ogram (DD Form 2215). Hearing tests perforned at Mlitary Entrance Proc-
essing Stations (MEPS) shall not be used as a baseline hearing test.
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b. Monitoring Hearing Tests. Al personnel assigned to duties in desig-
nat ed noi se hazardous areas or operating noi se hazardous equi pnent shall be
included in HC. These persons shall receive a hearing test annually, unless
their exposure has been found to be of insufficient intensity and/or duration
to require enroll nment, based on a noise survey or the witten opinion of an
appropriate occupational health professional. Test results shall be recorded
on a Hearing Conservation Data Form (DD Form 2216). Placenent in HC and an-
nual hearing tests shall continue for as long as the person remains in a noise
hazar dous environnent.

c. Termnation Hearing Tests. Personnel shall receive a hearing test
upon term nation of service.

d. Oher Hearing Tests. Hearing tests performed for reasons other than
heari ng conservation or routine physicals, such as conplaints of hearing dif-
ficulties, difficulty understanding conversational speech or a sensation of
ringing or fullness in the ear(s), shall be perfornmed as indicated by a Medi -
cal Provider. The results of these tests should be recorded on a Standard
Form (SF 600) and maintained in the health record.

B0408. TRAI NI NG

a. Al personnel included in HC shall receive training relative to HC
prior to working in noise hazardous areas or w th noise hazardous equi prment
and annually thereafter. Initial training topics shall include:

(1) The elenents and rationale for HC i ncluding the effects of noise
on hearing

(2) Designated noi se hazardous areas and equi prent

(3) Proper use and mai ntenance of hearing protective devices, includ-
i ng the advant ages and di sadvant ages of each type of device

(4) The necessity for periodic hearing testing, and a description of
test procedures

(5) Mandatory requirenent to wear assigned protective equi prent, and
adm ni strative actions that may result fromfailure to conply

(6) Of-duty hearing health hazards

(7) The effects of hearing | oss on career |ongevity, pronotion and re-
tention.

b. Refresher training for the HC-enroll ed personnel will be performed in

conjunction with the annual audi ogram Reference B4-1 identifies suitable
training materials and provides additional guidance.
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B0409. RECORDKEEPI NG

a. Results of hearing tests performed for hearing conservation purposes
and the results of exposure assessnments shall be permanently recorded and re-
tained in the nenber's health record. Baseline and reference audi ograns which
have been superceded as a result of the follow up process shall be retained in
the individual's health record along with rel evant eval uati on, disposition and
referral notations.

b. Activities using the Defense Cccupati onal Health Readi ness System
Hearing Conservation (DOHRS-HC) will upload their data to the warehouse as di-
rected by the regional occupational audiol ogist. Activities that do not use
DOHRS- HC shoul d contact NAVENVI RHLTHCEN for gui dance in including test data in
t he Hearing Conservation Database.

c. The MDR shall maintain a current roster of personnel who routinely
wor k in designated noi se hazardous areas and shall update this roster sem -
annual ly. The MDR shall maintain a "tickler file" for scheduling annual audi-
onetric exam nations of these personnel. The MDR shall update the "tickler
file" nonthly with the results of the audionetric exans.

CHAPTER B4
REFERENCES

B4-1 NEHC Techni cal Manual, TM 6260.51.99-1, Navy Medi cal Departnent Hearing
Conservati on Program Procedures (NOTAL)

B4-2 NEHC Techni cal Manual, TM 6290.91-2, Rev. B (1999), Industrial Hygi ene
Fiel d Operati ons Manual (NOTAL)

B4-3 Anerican National Standard Specification for Sound Level Meters, S1.4A-
1985, Anerican National Standards Institute (NOTAL -- Should be held by
commands wi th sound | evel neters).

B4-4 Anerican National Standard Specification for Personal Noi se Dosineters,
S1.25-1991, American National Standards Institute (NOTAL -- Shoul d be
hel d by conmands with personal noi se dosineters).

B4-5 DODI NST 6055.12 of 22 April 1996, “DOD Hearing Conservation Program
(HCP)” (INOTAL)

B4-6 Anerican National Standard Specification for Audioneters, S3.6-1989,
American National Standards Institute (NOTAL -- Should be held by com
mands w th audi oneters).

B4-7 OPNAVI NST 4720.2G "Fl eet Modernizati on Program Policy".
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Appendi x B4-A

HEARI NG CONSERVATI ON DETAI LED | NFORVATI ON

Thi s appendi x provides detailed information regardi ng hearing conservation
that will be of value to the ship’s Medical and Safety Departnents.

1. Navy Qccupational Exposure Level (NOEL). The NCEL for occupational expo-
sure to noise is listed bel ow

a. For an 8-hour tine-weighted average (TWA) in any 24-hour period: 84
dB( A)

b. For periods of less than 16 hours in any 24-hour period, the NOEL can
be determ ned fromthe foll owi ng equation:

T =16/2 [(L - 80)/4]

VWere: T =tine in hours (decimal)

L

ef fective sound level in dB(A)

NOTE:
VWhen the daily noi se exposure is conposed of two or nore periods of
noi se exposure of different |levels, their conbined effect nmust be con-
sidered. If the sumof the follow ng expression exceeds unity, then
the m xed exposure exceeds the NOEL:
Cl/T1L + C/T2 + ... Cn/Tn

VWere C indicates the total tinme of exposure at a specified noise
level and T represents the tinme of exposure permtted at that |evel.

c. For inmpact or inmpulse noise - 140 dB(A) peak sound pressure |evel.

d. When TWA exposures are likely to exceed 84 dB(A), then personnel shall
be included in Hearing Conservati on.

2. Noise Measurenents and Exposure Assessnents. To effectively control
noise it is necessary to accurately neasure noi se according to standard proce-
dures and properly eval uate the nmeasurenments agai nst accepted criteria.

a. Noise Measurenents. Noise neasurenents shall be taken as a part of
the industrial hygiene survey described in Chapter A3.

(1) Sound level neters shall conform at a mininum to the Type Il re-
quirements cited in reference B4-3. An acoustical calibrator, accurate to
within plus or mnus one decibel, shall be used to calibrate the instrunment
bef ore each survey and to revalidate the calibration at the conclusion of the
survey. The sound | evel nmeter and acoustical calibrator will be el ectroacous-
tically calibrated annually. Contact NAVENVI RHLTHCEN Norfol k to schedul e the
calibration of this equipnent.

Appendi x B4-A
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(a) Continuous or intermttent steady state noise shall be neas-
ured in dB(A) with a sound level neter set for slow response. Wenever |evels
in excess of 84 dB(A) are recorded, C weighted neasurenents, dB(C) shall also
be taken to permt nore accurate determ nation of hearing protector attenua-
tion requirenents.

(b) Inpact or inmpulse noise shall be neasured as dB peak sound

pressure level (reference: 20 nPa) with an instrunent capable of accurate im
pact noi se nmeasurenent. Reference B4-3 provides specific details.

(2) I'n cases where high worker nobility, significant variations in
sound |l evels, or a significant conmponent of inpulse noise nake area nonitoring
general |y i nappropriate, personal dosinetry shall be conducted. Persona
noi se dosi neters shall neet the class 2A-84/80-4 requirenments of reference
B4-4 and have an operating range of at |east 80 dB(A) to 130 dB(A).

(3) Work environnents found to have noise | evels greater than 84 dB(A)
(continuous or intermttent), or 140 dB peak sound pressure |evel for inpact
or inpulse noise shall be analyzed to determ ne the potential hazard and shal
be resurveyed within 30 days of any significant nodifications or changes in
wor k routine which could inpact/alter the noise intensity/exposure |evel.

(4) Al noise nmeasurenents taken to determne an individual's exposure
shal |l be conducted with the m crophone of the measuring instrument placed at a
hei ght whi ch nost cl osely approxi mates the position/location of the worker's
ear during normal working conditions. Repeated neasurenents may be required
during a single day and/or on different days of the week to account for the
variations in noise |levels produced by changes in operational schedul es and
pr ocedures.

(5) The record of noise neasurenents shall be kept by the neasuring
activity for a period of 50 years. |If nmeasurenents are nade by a ship's | HO
the records shall be turned over to a supporting shore nedical activity for
retention. The shore activity will establish a file for each ship. Records
shall include, as a m ninumthe nunber, type, and |ocation of the noise
sources; nunber and identification of personnel in the work area and their
dai ly noi se exposure and duration; type, nodel, serial nunmber of test equip-
ment, and calibration data; location, date, and tinme of noise nmeasurenents;
noi se |l evel s neasured and hazard radius; and the nane and signature of the
person(s) who nade the survey. Noise survey data may be recorded on NEHC
5100/ 17 and 5100/18 or DD 2214 as applicable.

b. Exposure Assessnent. The specialized equi pnent to be used by an in-
dustrial hygienist or occupational audiologist may include octave band anal yz-
ers, recorders and personal noi se dosineters.

(1) The criteria outlined in paragraph 1, Navy Gccupational Exposure
Limts (NCEL) shall be used to determ ne the degree of conpliance with appli-
cabl e standards.

(2) A noise hazardous area is defined as:

(a) Any work area where the A-weighted sound | evel (continuous or
intermttent) is routinely greater than 84 dB(A).

Appendi x B4- A B4- A- 2
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(b) Any work area where the peak sound pressure |evel (inpulse or
i npact noi se) routinely exceeds 140 dB.

NOTE:

Routinely is defined as those areas/equi pnment where the noise is of
sufficient intensity and duration that it can reasonably be expected
exposure will result in a loss of hearing sensitivity.

(3) Noi se hazardous equi prent is that which produces sound |evels
greater than 84 dB(A) or 140 dB peak sound pressure |evel.

(4) Per reference B4-5, 8-hr tine-weighted average (TWA) noi se |evels
shal |l be deternmined for all personnel working in noise hazardous areas at
| east once during assignment and within 30 days of any change in operations
af fecti ng noi se |evels.

(5) A risk assessnment code (RAC) shall be assigned to all potentially
hazar dous noi se areas and operations (see chapter A4). This will normally be
acconpl i shed as part of the Industrial Hygi ene Surveys described in chapter
A3.

(6) Since there are a wide variety of noise neasuring instrunents in
use, any one of the follow ng methods should be used. 1In each case, it is
necessary to take a sufficient nunber of neasurenments to achieve a representa-
tive noi se sanple.

(a) Wien using a dosineter that is capable of C weighted neasure-
nent s:

1. Oobtain the Cweighted dose for the entire workshift, and
convert to TWA sound | evel (see dosineter instruction manual for conversion
table).

2. Subtract the NRR fromthe C weighted TWA to obtain the es-
ti mated A-wei ghted TWA under the ear protector.

(b) Wien using a dosineter that is not capable of C weighted neas-
urements, the follow ng nmethod may be used:

1. Convert the A-weighted dose to TWA (see dosineter instruc-
tion manual).

2. Subtract 7 dB fromthe NRR val ue.

3. Subtract the remainder fromthe A-weighted TWA to obtain
the estimated A-weighted TWA under the ear protector.

(c) Wien using a sound level neter set to the A-weighting network:
1. Ootain the A-weighted TWA
2. Subtract 7 dB fromthe NRR and subtract the remainder from

the A-weighted TWA to obtain the estimted A-wei ghted TWA under the ear pro-
tector.

B4- A-3 Appendi x B4-A
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(d) Wien using a sound |level neter set on the C weighting network:

1. Obtain a representative sanple of the C weighted sound
levels in the environment.

2. Subtract the NRR fromthe C weighted average sound |evel
to obtain the estimted A-wei ghted TWA under the ear protector

The effective reduction of any comnbination of insert plugs with circunmaura

muf fs (doubl e protection) is considered to be approximately 30 dB. If the re-
sult of subtracting the estimated reduction value of a particul ar device or
conbi nati on of devices fromthe nmeasured workpl ace sound | evel is determ ned
to be bel ow 84 dB(A) or 140 dB peak, the protection is considered to be ade-
quate. However, should the 8-hour (protected) TWA exceed 84 dB(A), adm nis-
trative controls shall be instituted to reduce personnel exposure to accept-
abl e | evels.

c. Renoval of Personnel from Hearing Conservation. A conservative ap-
proach will be taken in making a decision to renpove personnel from hearing
conservati on.

(1) Judgnents shall be based on repeated and representative neasure-
ments that indicate that the individual is exposed to | ess than 70 percent
noi se dose or has an 8-hour tinme-weighted average (TWA) of less than 82 dB(A).
This ensures, with an approxi mate 95 percent confidence |evel, that individu-
als will not be overexposed.

(2) Reconmendations for renoval of individuals who are already in-
cluded in the hearing conservation will be nade only by professionals quali-
fied to performor eval uate noi se exposure assessnments. |In no case will indi-
vi dual s already included in hearing conservation be disenrolled based upon ex-
posure assessnent al one w t hout concurrence from an audi ol ogi st or qualified
physi cian. Such concurrence i s necessary to avoid excl usion of personnel who
are noi se susceptible or at exceptional risk due to pre-existing hearing |oss.
See paragraph 4d for hearing tests for personnel being renmoved from hearing
conservati on.

3. Personal Hearing Protective Devices. |n cases where personal hearing pro-
tection devices do not sufficiently reduce personnel effective exposure |evels
to less than 84 dB(A) adm nistrative control of exposure time will be neces-
sary. A table of noise exposure linmts is found in Appendi x B4-B

4. Hearing Testing and Medi cal Eval uation

a. Hearing Test. Audioneters used in the performance of hearing tests
shall conformto the standards defined in the nost current edition of refer-
ence B4-6. Hearing tests shall be pure tone, air conduction hearing threshold
exam nations to include, as a mnimm test frequencies of 500, 1,000, 2,000,
3,000, 4,000 and 6,000 Hz and shall be taken separately for each ear. Tests
shal |l be performed by an audi ol ogi st, otol aryngol ogi st, qualified physician or
by a person certified by the NAVENVI RHLTHCEN Norfol k or the equival ent organi -
zation of another US mlitary service. Hearing tests shall be conducted in an
audi ometric chanber with internal anbient sound | evels not exceedi ng those
prescribed in reference B4-5.

Appendi x B4- A B4- A- 4
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(1) Audiometric booths nust be certified annually by an industrial hy-
gi eni st, audiol ogist or other qualified personnel under their direct supervi-
si on.

(2) The use of noise excluding audionetric earphones is not permtted
to augnent the performance of a deficient (e.g., non-certifiable) audionetric
test room Their use for mnimzing anbi ent noi se masking effects during
testing is allowed within a certified room

b. Reference (Baseline) Hearing Tests

(1) Al personnel included in hearing conservation shall have a refer-
ence hearing test (form DD 2215) in their mnedical record.

(2) Al reference hearing tests shall be preceded by at |east 14 hours
wi t hout exposure to workplace noise. This requirenent may not be nmet by wear-
i ng hearing protective devices. Reference (baseline) hearing tests will not
be conducted if there is evidence of a transient nedical condition that would
af fect hearing threshol d.

(3) Personnel who do not have a reference audiogramfiled in their
health record shall not be assigned to duty in a designated hazardous noi se
area invol ving exposure to hazardous noise until a reference hearing test has
been performed. |In these cases, hearing threshold levels in either ear in the
excess of an average of 25 dB for the frequencies of 500 - 3000Hz or 45dB at
any frequency greater than 4000Hz nust be eval uated by an audi ol ogi st.

c. Mnitoring Hearing Test. All personnel included in hearing conserva-
tion will receive annual nmonitoring hearing tests for as long as they remain
enroll ed, unless otherwise indicated in the foll owi ng paragraphs. Additiona
hearing tests may al so be conducted when there are individual conplaints of
hearing difficulties, i.e., difficulty in understanding speech or a sensation
of ringing or fullness in the ear(s). At the discretion of an audi ol ogi st or
medi cal officer, evaluation and nmedical record entries will be necessary to
di scover and docunent the existence of occupational versus non-occupationa
eti ol ogy.

NOTE:
Al'l personnel shall bring their personal hearing protective de-
vices with them when they report for nonitoring audi onetry.

(1) Consult reference B4-1 for detail ed Medi cal Departnment gui dance
for the provision of nonitoring audionetry, followup testing, and case man-
agenment of personnel w th noise-induced hearing | oss.

(2) The nonitoring audi ogram shall be conpared to the nost current
reference audiogramto determne if a significant threshold shift (STS) has
occurred.

(a) Significant threshold shift (STS) is defined as a change of 15
dB or greater at any test frequency from 1000 to 4000 Hz in either ear or a
change in hearing averaging 10 dB or nore at 2000, 3000 and 4000 Hz in either
ear.

(b) Wien an STS is identified, additional nonitoring
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hearing tests shall be perfornmed to determine if the threshold shift is tenpo-
rary or permanent in nature. The nenber's division officer or MDR will be in-
fornmed of the tine and place for followup testing.

(c) Asignificant threshold shift will be considered permanent
when so determ ned by an audi ol ogi st or appropriately trained physician. In-
dividuals will be informed in witing within 21 days of any permanent thresh-
old shift toward deteriorated hearing. When the permanent threshold shift re-
sults from exposure to hazardous noise levels, the hearing | oss shall be re-
ported to the safety officer and departnent head by neno that a possible
breach in the Hearing Conservation control procedures has occurred, resulting
in a hearing |oss.

(3) Any individual who has hearing loss in both ears in which the sum
of thresholds at the frequencies of 3000, 4000 and 6000 Hz exceeds a total of
270 dB or has their reference hearing test (form DD 2215) re-established three
times will not be assigned to duties involving exposure to hazardous noi se un-
til evaluated and wai ved by an audi ol ogi st, otol ogi st, or occupational nedi-
ci ne physi ci an.

d. Renoval Hearing Tests. Individuals who are renoved from hearing con-
servation will be given a hearing test to docunment auditory status at the tine
of renoval from noi se hazardous duties. Results of this test will be recorded
on DD 2216.

e. Disposition Follow ng Monitoring Hearing Tests. Pure tone air conduc-
tion nmonitoring hearing tests are designed to detect small changes in hearing
and identify problens before the individual suffers hearing |oss that inter-
feres with verbal communications. Detection is nade by conparing the current
nmoni toring audi ogramwi th the reference audiogramto determ ne STS.

(1) Annual

(a) If the annual audi ogram shows no significant threshold
shift, the individual shall be returned to duty and recalled for hearing test-
ing in 1 year.

(b) If the annual audi ogram shows STS toward i nproved hearing,
then the individual should be re-tested i Mmediately to determine if the base-
line/reference test was in error, hearing has actually inproved, or the annua
test was invalid. |If the repeat audi ogramcontinues to show STS and is plus
or mnus 5dB fromthe annual test, re-establish the reference based on the
first followup test and repeat the test in 1 year. Nothing else is required.

(c) If the annual audi ogram shows a significant threshold
shift toward deteriorated hearing, then the individual nust be re-tested fol-
lowing at | east 14 hours of exclusion fromnoise |levels in excess of 80 dB(A).
Because the presence of a STS inplies that hearing protective equi pnent used
may be inadequate, physical exclusion fromnoise may not be acconplished by
the use of hearing protective equi pnent. The physical exclusion period is re-
ferred to as "auditory rest.” The required 14 hours of "auditory rest" is
usual ly sufficient to allow a tenporary STS to return to pre-exposure |evels.

(2) Followup No. 1
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(a) If the first foll ow up audi ogram shows no significant
threshold shift relative to the reference audiogram (ie. STS has resol ved),
personnel shall have their hearing protective devices refitted, be re-
indoctrinated in their use, and returned to duty to be recalled for a hearing
test in 1 year.

(b) If the first follow up supports the existence of STS, then
a possi bl e conductive or nechanical basis for the shift nust be ruled out be-
fore proceeding with followup. The preferred method to rule out conductive
hearing |l oss is through screening tynpanonetry and ot oscopy, provided by the
audi onmetric technician or MDR  Subjects who denonstrate normal otoscopy and
tynmpanonetry shoul d have that fact noted on a SF 600, and nmay then i medi ately
receive their second followup hearing test. |[If tynpanonetry is unavail abl e,
then any health care provider can provide exam nation and cl earance to con-
tinue the audionetric test sequence. @ oscopic/tynpanonetric anomaly requires
medi cal evaluation prior to resumng the test sequence. Again, the second
foll owup may be given on the sane day as the first followup if mddle ear
function is normal

(c) At any point in the nonitoring process, a health care pro-
vi der has the option of discontinuing the sequence and referring the patient
to an audiol ogist for further evaluation, if results appear invalid or a se-
vere condition is suspected.

(3) Followup No. 2

(a) If the second followup test shows no STS relative to the
ref erence audi ogram personnel shall have their hearing protective devices re-
fitted, be re-trained in their use, and be returned to duty.

(b) If the second followup test continues to show STS rel a-
tive to the reference audiogram the health care provider will refer the indi-
vi dual for diagnostic evaluation or consultation with an audi ol ogi st. How
ever, for personnel who continue to denonstrate essentially normal hearing
sensitivity despite their threshold shift, the audiol ogist or suitably trained
physi ci an who woul d ot herwi se receive the referral may elect to provide a
witten protocol for case nanagenent. The protocol may include the option of
shi pboard counseling and revision of the reference audi ogram w t hout addi -
tional testing or review.

f. Termi nation Hearing Tests. Personnel shall receive a hearing test
upon term nation of service.
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Appendi x B4-B
ADM NI STRATI VE CONTROL OF NO SE EXPOSURE
W TH HEARI NG PROTECTI VE DEVI CES ( STAY TI ME)
Limting time (hr:mn per 24 hour day)
Sound | evel Hearing protector noise reduction (dB)
dB( A) 10 20 30 40

90 16 -- -- --

94 8 -- -- --

98 4 -- -- --
102 2 11:18 -- --
106 1 5:39 -- --
110 0: 30 2:49 16 --
114 0: 15 1:25 8 --
118 -- 0: 42 4 --
122 -- 0:21 2 11:18
126 -- -- 1 5:39
130 -- -- 0: 30 2:49
134 -- -- 0: 15 1:25
138 -- -- -- 0: 42

NOTE: Val ues other than those given above may be cal cul ated using the for-

mul a:
T = 16/ 2 [(L-80)/4]

Time in hours (decinal)

Wer e: T
L Ef fective sound |evel, (dB(A))

Internedi ate val ues may be interpol ated by adding or subtracting the deci be

difference to the appropriate colum.
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Appendi x B4-C
ADDI TI ONAL NO SE ABATEMENT | NFORVATI ON
1. Introduction. The primary neans of protecting Navy personnel from hazard-

ous noi se levels shall be through the application of engineering controls.

Admi ni strative controls (e.g., the adjustnment of work schedules to limt expo-
sure) are also effective but often result in some loss in productivity. Per-
sonal protective equi pnent (earplugs or nuffs) shall be the permanent sol ution
only when engi neering or admnistrative controls are considered to be infeasi-
ble or cost prohibitive. General hazard (including noise) control techniques
are discussed in nore detail in Chapter A3; therefore, this chapter will ad-
dress only specific concepts.

2. Preventive Measures. It is much less costly to elimnate potential noise
problenms in the design or procurenent stage for new processes, equi pnent, and
facilities than it is to nake retrofits or nodifications after the fact. The
foll owi ng gui dance is provided to neet this objective.

a. Procurenment specifications for all new machi nery and equi pnent to be
| ocated in spaces where personnel are required to performwork shall prescribe
the | owest noise em ssion level that is technol ogically and economically fea-
sible. The objective is to ensure, if feasible, an A-weighted sound | evel of
84 dB or less at all locations in which personnel are required to work.

b. New ship design

(1) Low noi se emtting equiprent and acoustical treatment shall be in-
corporated during the various design stages for all new construction ships so
that the equival ent noise |level at watchstander stations is |less than 84 dB(A)
under full power operating conditions where econom cally and technol ogically
feasible. In any case, watchstander stations will not exceed a maxi num
equi val ent noi se | evel of 90 dB(A) at the sustained speed operating condi -
tions.

(2) Procurenent specifications for all new machinery and equi pment to
be | ocated in spaces where personnel are required to performwork shall pre-
scribe the | owest noise em ssion |level that is technologically and econom -
cally feasible. The objective is to ensure, if feasible, an A-weighted sound
| evel of less than 84 dB at all locations in which personnel are required to
wor K.

c. Repeat ship design. The policy cited above shall apply and incor po-
rate the noise control technol ogy | earned from previ ous ship designs.

d. Ship alteration. Ship alteration prioritization policy established in
reference B4-7 shall formthe basis of selecting ships for noise control. All
wat chst ander stations in machinery spaces will not exceed a maxi mum equi va-
| ent noise |l evel of 90 dB(A) under full power operation conditions where eco-
nom cally and technologically feasible. In any case, watchstander stations
wi Il not exceed a maxi mum equival ent noise |evel of 90 dB(A) at sustained
speed operating conditions.

e. The policy stated in paragraphs 2b, ¢, and d does not apply to high
performance shi ps, experinmental ships or special purpose ships for which noise
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reduction technol ogy application is not feasible. |In these uniquely mlitary
situations, COVWNAVSEASYSCOM in conjunction with BUVED, will study and devel op
sui tabl e noi se requirenents, engineering controls, and hearing protective de-
vices to protect personnel from hazardous noi se | evel s based on ship operating
requi renents and personnel rest-duty cycles.

3. Abatenent of Existing Noise Hazards

a. Abatenent of hazardous noi se | evels shall be undertaken, to the extent
possi bl e or practicable, by one or nore of the foll owi ng nethods:

(1) By engineering design to elimnate or reduce the noise |evel of
machi nery, equi prent, and ot her operating devices/facilities to acceptable
| evel s

(2) By damping the noise by nmeans of |am nation, nmufflers, nountings,
coupl i ngs, supports, insulation or application of acoustic materials

(3) By acoustical enclosure of the noise producer

(4) By isolation of the noise producer to a point where the noise wll
af fect fewer personnel

(5) By substitution of |ess noisy operations (e.g., welding in lieu of
riveting)

(6) By administrative controls which limt exposure (e.g., control of
wor k schedul es).
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HEARI NG PROTECTI VE DEVI CES

Appendi x B4-D

Manuf act urers
Nonencl at ur e/ NSN

Ear Defender V-51R
6515- 00- 442- 4765

Ear Defender V-51R
6515- 00- 467- 0085

Ear Defender V-51R
6515- 00- 467- 0089

Ear Defender V-51R
6515- 00- 442- 4807

Ear Defender V-51R
6515- 00- 442- 4813

Confit, Triple Flange
6515- 00- 442- 4821

Confit, Triple Flange
6515- 00- 442- 4818

Confit, Triple Flange
6515- 00- 467- 0092

Silaflex (Blister
Pack)
6515- 00- 133- 5416

EAR or Deci - Danp
6515- 00- 137- 6345

Sound- Ban
6515- 00- 392- 0726
6515- 00- 181- 8058

Type of

Pr ot ect or

I nsert Earpl ug
(sized)

I nsert Earpl ug
(sized)

I nsert Earplug
(sized)

I nsert Earpl ug
(sized)

I nsert Earplug
(sized)

I nsert Earplug
(sized)

I nsert Earplug
(sized)

I nsert Earplug
(sized)

Non- Har deni ng
Silicone

Foam Pl asti c
I nsert

Headband, Earcaps
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Feder al
Nonencl at ure

Pl ug, Ear, Noise
Protection 24's
(X-Snall) (Wite)

Pl ug, Ear, Noise
Protection 24's
(Small') (Green)

Pl ug, Ear, Noise
Protection 24's (Me-
di um

(I'ntl. Orange)

Pl ug, Ear, Noise
Protection 24's
(Large) (Blue)

Pl ug, Ear, Noise
Protection 24's
(X-Large) (Red)

Pl ug, Ear, Noise
Protection 24's
(Small') (Green)

Pl ug, Ear, Noise
Protection 24's (Me-
di um

(I'ntl. Orange)

Pl ug, Ear, Noise
Protection 24's
(Lar ge) (Bl ue)

Pl ug, Ear, Noise
Protection, Cylindri-
cal ,

Di sposabl e 200' s

Pl ug, Ear, Noise

Uni versal Size, Yellow
200 pr

Pl ug, Ear, Hearing

Prot ecti on Uni ver sal
Si ze
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Manuf act urers
Nonencl at ur e/ NSN

12 Strai ghtaway Muffs
4240- 00- 759- 3290
4240- 00- 674- 5379
4240- 00- 979- 4040

Pl ug Cases

Muf f

H gh Performance

Type of
Pr ot ect or

Aur al

Feder al
Nonencl at ure

Pr ot ect or

Crcumaural Miffs Sound 372-9 AN 2
For 9 AN 2 Repl acenent Filler,
For 9 AN 2 Dore
Repl acenent Seal, Done
-- Case, Earplug
Type 11 Aural Protector, Sound

Headband/ Napeband

PCSI TI VE AND NEGATI VE FEATURES OF HEARI NG PROTECTI VE DEVI CES

Positive

After adaptation
can be used for

13 Ear
6515- 01- 100- 1674
14 G rcumaur a
4240- 00- 22- 2946
Type Wear
Ear pl ug
(V-51R or Tri -
pl e Fl ange)

Headband Ear
Caps
( Sound- Ban)

Di sposabl e

Pl ugs
(Silaflex,
E.A R, or De-
ci danp)

G r cunmaur al
Muf f s

One single type of hearing protective device wll
noi se- exposed personnel

| ong peri ods.
tively inexpensive

Quickly fitted

Rel a-

wi t hout touchi ng

Conf ort abl e.

Uni ver sal

fit.

Effective if prop-
erly used

Conf ortabl e.
May be worn over

pl ugs.
ver sal
users

Mbst
fit for

uni -

nost

Negati ve

I ndi vidual fitting
by medi cal person-
nel . May cause ini-
tial sore-
ness/irritation

Unconfortable after
1 hour

Easily soil ed.

Rel atively expen-
sive. Oten poorly
i nserted, reducing
effecti veness

Expensi ve. Heavy.
Difficult to carry.
Fit may be conpro-
m sed by long hair
or eyegl asses

not

Lengt h of Wear

Long term
(3-4 hours)

Short term
carri ed

Easily

Typically short
term but confort-
abl e for extended
wear

Long or short-term

neet the needs of all
The appropriate type of hearing protective device

shoul d be sel ected based upon a consideration of the factors |isted above in

addition to the degree of attenuation required in a particular situation
met hod of naking this determnation is the Noi se Reduction
Prot ecti on Agency (EPA).
The NRR is then related to
in order to assess the adequacy of

nost conveni ent
Rati ng (NRR) devel oped by the Environnenta
is usually shown on the hearing protector
wor ker' s noi se envi ronnment

an i ndi vi dual

package.

the attenuation of a given hearing protector
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